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Preparation of mussel meat peptide-Zinc chelate and its effect on liver protection
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Abstract: With the mussel meat as raw material, mussel meat
peptide was prepared by optimum enzymatic hydrolysis process.
Using the chelation rate as the index, the single factor
experiment and response surface method were used to study the
zinc-rich process of mussel meat peptide, and the optimal
chelation process was optimized and to evaluate the liver
protective effect of zinc-rich mussel meat peptide. The results
showed that the optimal chelating process parameters were the
chelating temperature was 70 °C, the chelating pH value was 8.0
and the concentration ratio was 2.0 for 1.5 h, and chelation rate
was 58.55% ; The zinc-rich mussel meat peptide prepared under
optimized technological conditions has a significant effect on pro-
tecting liver. When the dose was 400 mg/kg + BW, the activity of
SOD and GSH-Px were (142.78+7.73) and (258.16+8.52) IU/L,

respectively.
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AR . DS 1 B, B R A5 A BRA 5

JBE A - TM-150 Y, |35 )2 % THLMCA BR A 7 5

37 R A1 ZE VK B 4% LDZX-50FBS #l, | i B %2 1
Jranmil) s
pH 11 FE-20 B, 4 5 ) — 6 R AL AR A IR A 5
B0 AL DT5-2 1, Jb 5 QI A B0 ML BR A 7 5
BT TM-L50 B, bt ot 19 1 B 52 06 () 28 A FR
WE S BE B 7% . CL-85-2 A, VT 75 4 6 X % AL 3 A R
) 5

e 25 K A% R-301 AL, L B AR M RHEE A PR A A .
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1.3.1 BRI BRI A K T A SR A R 4K
23 R ML e R A GE A K I A vk B R
1076, JEE MR BE X L E AT 51 AL B, 2k 20 min, F 47 5 i
AP RRIREETEE 45 °C AT pH & 8.0, 4 BIIAJE & 43
BOhy 2.0 96 0 B b 2R RIS A 1 R il A 2
BT 43 O BEEAR 3 h g, & W m IR K 15 min, iU 4
BEEIRE, TUKAELR 7,4 500 r/min B> 10 min, L I
LW, — 24 CHIB 5 h(z{—80 CHIXE 1 b, %
ORI A R T A .
1.3.2  BERE RGN KR

(1) By (a]: K Y IR S B R B e Lk 2 1 1
(g/mL)IR G2 B G pH 8.0, B G E 70 °C, 73 Bl %
A 0.5.1.0.1.5,2.0,2.5 h. 22545 1] 1] % 25 4 2 10
S,

(2) BEATRIE K 3 PO MRS B v W SR R L 2
1 (g/m)R G5, %A pH 8.0, B & 47 51 50,
60,70,80,90 C, 2 & RN 2 h, 5 E R EXEEEMWN
AT

(3) W PR JOK 5 o Y O 9 R L < o O TR K S R TR
AR R EWER 12,20 2,3:2,4:2,5:2 (g/mL)
A5 .26 pH 8.0, B 5 WRE 70 C. G 2 h, %
SR PR 5 B VA VBT B VR LU X S R

4 pHAH KBRS BRI WL 2 0 1
(g/mL) IRE¥W5. %4 pH 435154 6.0,7.0,8.0.9.0,
10.0, G 70 'CL B A RN 2 h, %48 pH X2 A E 11
AT
1.3.3 WERIK—8E SR MR R R IR
LR b TR A I IR) L EE A IR L YK S R A T
Fe K pH B B3R S LAZE 5 5 g mi B2 AR L >R F DO LR =K
SP-EAT WA N TR 43 AT I
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(1) /N CCLy 2 T 45 45 458 3L 1 e ~7 « AR R SOk
L1504 KM /N ERBEPLA 0 7 0. 20 10 B 53 5 B
Xt BRZH L CCL AR R e A SR ZAL . f e o P R AIG R0 b L
e R SO v R A L A O P DS ) e 2 B M ROK TR
B E A ALY LU bR R R R SR, B B ikok .25 TR
SER 1 JAJG  IE 8 W IR A CCL BB 41 4% 10 mL/kg « BW
FIR AR AP K 1 WK Wk A BR 4L 4% 200 mg/kg + BW
Tt g RE T O PR JBRRE i 1 R O P BRAG L R
2 43 514k 100,200,400 mg/kg « BW Hl# G KHEEH &
PO P RRRE S 1 U B PR B2 #5650 mg/kg - BW il &
BRIEEKCETR 1R, #EH 15 d )5, E# X A E R
T4 10 mL/kg « BW 5l 42 A0S vl o 4% 2 13 56 R R 43 20
g 0.125% CClL,—H s nh % W 10 mL/kg « BW,

(2) AL AR br i« AR # STk 16 198 32700 & 150 W1 5 O
Pl e 5% SOD.GSH-Px i Jj .
1.4 HiESH

IR 25 W DL CEIE bR ifE22) TR 2Rk I SPSS 19.0
G B AT 7 22 43 #  P<C0.05 KR 22 5% ., P<<0.01
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Rt A SN I BEAT e s I N 5 8 T AR . AT RE S L
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A BEIANA  H I B AR 2 h,
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Fifi 25 5 1L BEE 1 T S B S el /)s R RE 2 IR B A L TR A
BEEMARED MU EEAIRE R 70 C,
2.1.3 W pRIR S B R T R VR B LE S g
[l 3 W B SR I A PR O B T R A AR L T I
B TR R RE 2 I IR B I T A R B LU
R )T Az AR S 2S5 W 2 G S0, (H B P ko
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Figure 1

of mussel meat peptide-Zinc
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Benhnken .0 21 G050 3¢ 1 i 28 3517 00 A 0 L IR R i
TERITREWE 1R KRR 2,07 2P ik 3,

% PR G A Z W 2 70 Z R N E]H AR

Y=58.10—0.21X, +1.13X, +4.21X, —0.72X, +
0.15X,X,—2. 44X, X3 +0.22X, X, —0.26X, X5 —
0.055X, X, —2.41X, X, —2.58X} —6.67X; —10.70X}5 —
19.27X7%, (D
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Table 1 Response surface test level and coding table of
chelating process
~ X B4 Xo# sy XolEW K-S B W X4
MU wEm o mEC mREEKGEmD  pn
—1 1.0 60 3:2 7.0
0 1.5 70 412 8.0
1 2.0 80 5:2 9.0
2 WMEEASEITRBERER
Table 2 Response surface combined design test and re-
sults
W5 Xi Xz Xs Xy BER/N
1 0 —1 1 0 41.35
2 0 0 0 0 55.23
3 0 1 —1 0 38.17
4 —1 1 0 0 49.73
5 0 0 0 0 58.42
6 1 0 1 0 46.08
7 0 —1 —1 0 35.19
8 0 1 0 —1 33.72
9 —1 0 0 —1 34.59
10 0 0 1 1 29.02
11 0 0 —1 1 24.08
12 0 0 —1 —1 23.98
13 1 0 0 —1 35.08
14 1 —1 0 0 49.26
15 1 1 0 0 51.72
16 —1 0 0 1 34.52
17 0 1 0 1 33.62
18 —1 —1 0 0 47.86
19 0 0 0 0 60.06
20 0 —1 0 1 31.59
21 0 —1 0 —1 31.47
22 —1 0 —1 0 39.56
23 0 0 0 0 58.55
24 1 0 0 1 35.89
25 —1 0 1 0 54.29
26 1 0 —1 0 41.12
27 0 0 1 —1 38.57
28 0 0 0 0 58.25
29 0 1 1 0 43.29
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F3 BEIARBAESWER
Table 3 Results of variance analysis of regression model
JERW P AR BEE B F i P {H
BE 3093.87 14 220.99  42.12 <0.000 1
X, 0.16 1 0.16 0.031 0.862 5
X, 15.26 1 15.26 2.91 0.110 3
X 212.52 1 212.52 40.50 <20.000 1
Xy 6.29 1 6.29 1.20 0.291 9
X1 Xz 0.09 1 0.09 0.02 0.899 4
X1 X3 23.86 1 23.86 4.55 0.051 1
X1 Xy 0.19 1 0.19 0.04 0.850 4
X, X3 0.27 1 0.27 0.05 0.823 7
X, X, 0.01 1 0.01 2.31E—03 0.962 4
X3 Xy 23.28 1 23.28 4.44 0.053 7
X1 43.11 1 43.11 8.22 0.012 4
X3 288.52 1 288.52 54.99 <0.000 1
X3 743.07 1 743.07 141.62 <20.000 1
X 2 409.73 1 2409.73 459.25 <20.000 1
s 7346 14 525 T
IR AT 61.05 10 6.11 1.97 0.268 6
ali iR 2% 12.41 4 3.10
payiil 3167.33 28
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B3 3 AL R P<<0.05, FRiZE A R %, % H 2%
H— I X LRI XE X L XE X S A R e (P<
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H AR N 58.61 %, ST AR R 58.55% (n=23) , HIXF iR
F<50 , R LA R T AT 80
2.2 REMERAMR

H 2 4 RN, 5 IE# X B A b CCL 8 78 20 /N U
Held SOD {5 PE.GSH-Px M AM B &F 25 (P
0.01) ;5 CCL L RIZ AR L . 0 P ik 2 SOD, GSH-Px i
B3 T (P<C0.05) & BRI A Ik 4% 77 # 241 SOD,GSH-Px
TR B 2 T & (P<<0.0D), H 2RI &3 X &, %
B PO BK LA R4 0 R T 1 LA P 4t B e TR B A
P25 5 PR IR K CR 2 AT B, W R 4] SOD,
GSH-Px 15 ¥ #1 %4, & W & 57 0 A KB A R 40 2 i
B .
F4 AEARI CCL ARG NREF 5% R SOD,GSH-
Px W& m’
Table 4 Effects of different groups on SOD and GSH-Px

in liver homogenate of CCl, liver injured mice

(n=10)
74/ (mg - SOD/ GSH-Px/
A5
kg”! +BW) (U-LY) AUu-L b
1E X HR AL — 139.154+4.56  287.45+9.56
CCl fE A 2] — 107.984+2.35  190.687.24
i PRy ik 4 200 117.23+£2.78*  217.33+8.58*

B I P AR 70 100 129.55+3.48* *
WEREEA AP R 200
WA R R 400
BRI BEK 6 28 4 50

T x FIR P<C0.05; » * FR P<0.01,

230.47£5.51" *
134.164+6.29* * 244,734+4.88* *
142.78£7.73* * 258.16£8.52*

140.624+6.77* * 251.2147.29* *
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